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Multiple drain drilling and production apparatus (16) 
comprising a generally cylindrical body (18) adapted to be 
located within a well, orienting means (24, 28) adapted to be 
received in the body (18) to deviate a drill string received within 
the body, at a predetermined depth, from a path coaxial with the 
body to a path at a predetermined angle to the axis of the body. 
According to the invention the apparatus comprises at least one 
outlet means (20) comprising a generally tubular element (42) 
received within the body and opening there into and displaceabie, 
from a first position generally coaxial with the body, into a 
second position at a predetermined angle thereto, by an actuator 
(22) received within the body, the orienting means (24, 28) being 
located adjacent the outlet means (20). 
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The present invention relates to a multiple drain 
drilling and production apparatus and, more particularly, to 
such an apparatus adapted for drilling multiple drains from 
5 a single well. 

In the field of oil production it is common practice 
to drill a number of branched, lateral wells or drains from 
a single master well. Such a technique is used for both 
technical and economic reasons. 

10 Lateral wells drilled from a single, master well 

enable the oil-containing strata to be reached at a number 
of points , so increasing both the rate and the volume of 
production. Furthermore, the use of such a technique offers 
economic advantages as the lateral wells all share a common 

15 well-head and production outlet. 

Another use of such drains is to make it possible to 
work strata having a large number of fractures. The drains 
each intercept a number of fractures and connect them to the 
drainage system of the master veil. 

20 Lateral drains are typically drilled from the master 

well at a point some distance below the surface by using a 
device known as a whipstock. Tnis is a tool which serves to 
deviate the drillstring from the axis of the master well on 
to a new predetermined course. Having drilled a first 

25 lateral drain, the drillstring is removed and the whipstock 
is turned to a new orientation and depth within the well so 
as to deviate the drillstring, once it is returned within 
the well, on to a new course at a predetermined path 
relative to both the master well and the first drain. 

30 The document US 4,573,541 describes a device of this 

type. In particular, this document describes a drilling and 
petroleum production start-up device consisting of a master 
well and at least one branched well opening into the master 
well, and comprising an outer tube located in the master 

35 well, and at least one take-off assembly fastened in situ in 
the outer tube and at least one fixed take-off tube, the 
lower end of which communicates with a branched well. 
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Typically, this device is adapted for drilling three 
branched wells from the master well. 

While this device enables several branched wells to 
be simply drilled from a master well, it does present 
5 certain disadvantages. Specifically, as the three take-off 
tubes are arranged side by side, their diameters are 
necessarily small in relation to that of the master well. 
Similarly, should the diameter of the take-off tubes be 
required to be large, there is a corresponding increase in 

10 the dimensions of the whole device. 

\ The document EP-A-0 574 326 describes a device 
enabling a lateral well to be drilled from a master well 
which comprises a curved surface arranged within the device 
and intended to deviate a drillstring onto a predetermined 

15 path, the drillstring passing through an opening formed in 
the wall of the device. However, this device does not 
resolve the problem of ensuring a complete seal between the 
outer wall of the lateral well and that of the master well. 

The object of the present invention is to provide a 

20 multiple drain drilling apparatus which enables several 
drains to be simply drilled from a master well, while being 
of relatively small dimensions, and allowing the diameter of 
each drain to be relatively large compared to that of the 
master well. 

25 According to the invention there is provided a 

multiple drain drilling and production apparatus comprising 
a generally cylindrical body adapted to be located within a 
well, orienting means adapted to be received in the body to 
deviate a drill string received within the body, at a 

30 predetermined depth, from a path coaxial with the body to a 
path at a predetermined angle to the axis of the body, 
characterised in that the apparatus comprises at least one 
outlet means comprising a generally tubular element received 
within the body and opening there into and displaceable , 

35 from a first position generally coaxial with the body,; into 
a second position at a predetermined angle thereto, by an 
actuator received within the body, the orienting means being 
located adjacent the outlet means. 
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The wall of a well is generally sealed relative to 
the various layers of rock through which the well passes by 
a liner or casing. It is a further object of the invention 
to provide an apparatus which ensures that . the 
intercommunication between the interior of the well and the, 
or each, drain remains sealed. 

According to a preferred embodiment of the invention 
the body is formed with an opening for each outlet means, 
the apparatus further comprises seal means arranged around 
the opening between each outlet means and the body. 

The present invention will now be described by way 
of example only, with reference to the accompanying drawings 
in which: 

-Figures 1,2 and 3 are schematic longitudinal views 
of a multiple drain drilling and production apparatus 
according to the invention; 

-Figures 4a and 4b are schematic longitudinal 
sections of the device of figures 1 to 3 ; 

-Figures 5a and 5b are cross sectional vie.;s taken 
along the lines 5a-5a and 5b-5b of figures 4 a and 4b 
respectively; 

-Figure 6 is a schematic longitudinal section of an 
apparatus according to a second embodiment of the invention; 

-Figures 7a, 7b and 7c are schematic longitudinal 
sectional views of a second embodiment of an orienting 
assembly ; 

-Figure 8 is a combined cross-sectional 
view, corresponding to those of Figures 5a and 5b, of a 
second embodiment of apparatus according to the invention; 

Figure 1 is a cross sectional view of a well 10 
which extends from the surface (not shown) . After the well 
has been drilled in a conventional manner with a constant 
diameter along its length, the drillstring is removed and a 
reamer bit is substituted. An enlarged volume 12 is then 
reamed out, beyond the original diameter, above the point 
from which it is desired to start the lateral drain. The 
drillstring and reamer bit are then removed and a casing 
assembly 14 is lowered into the well 10. Adjacent the lower 
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end of the casing assembly 14, or, in the case of multi-zone 

installations, at various points alone the Mc <„„ 
assembly, ; 

according 
generally 

the same as that of t-ho j-s 

or the casing assembly. within the 



__. -w v„ lous p 0ints along the casing 

assembly, is mounted a multiple drain drilling apparatus il 
according to the invonf,*^ mu 

. invention. The apparatus comprises a 



a W*ra"cus comprises a 

generally cylin*^ outer body „ ^ J 

tne same fhaf ^» 



™tl\T 30 11 " e dMCribed in detail -.r.b.l 8 „. Each 

outlet 20 « pivotally Munted « its 

out. r bo iy 18 „ d is dlsplaceable £om a PP £irst ' pos °; ti ^ 
illustrate, in figure 1; ±t J 

coaxially within the bodv la in*-« - . 

uhpre <+ . ay 18 ' lnto 3 second, open position 

where it projects from the body at a n ^ + • ^ 

4- ww. y ac a Predetermined angle 

thereto which is illustrated in Figure 2. 

15 fiau, ^ ^ 3PParatUS is in «i. position shown in 
figure i, a tubular actuator 22, shown in dashed lines in 
fxgure l ls lowered w . thin the cas . ng 

of the actuator 22 is slightly smaller than the interio,' 

20 ZTTl ^ CaSi " 9 14 * AS aCtUat - !■ ^wered inside 

20 the body is, it engages each of the outlets 20 in 
succession, moving them from their f irst position shown 
-gure 1 into their second, open position shown in figure 2 
Each outlet may include a latchino h • ^ 
outlet latching device to retain the 

outlet in its open position once the actuator is withdrawn. 
Having ^ the 2o ^ 

position, the actuator is removed and a conventional 
cementing operation is carried out to f iU the annular spaGe 

The f!"" T CaSin9 ° f tte Wel1 With 

The free ends of the outlets are closed in order to avoid 

entry of cement from the annular space. 

durin In 3 drUl Strin9 t0 be CaUSed to deviate, 

during a subsequent drilling operation, down a selected one 
of the outlets ao.it is necessary to locate a whipstoc* in 
the body is at a point adjacent the outlet. 

«»■■ Vi ^ Fi9U " 2 the " iS ShOWn a Anting assembly 24 
which comprises a longitudinally extending body 26, whose 
diameter corresponds to the. inner diameter of the body is 
and whose upper end is formed with a whipstock 2 8 adapted to 



deviate a descending drill string into the adjacent outlet 
20. The orienting assembly 24 may have a hollow bore to 
allow fluid communication therethrough- The location of the 
orienting assembly 24 at a given orientation and at a given 
5 level in the body 18 is ensured by a conventional 
orientation means known as a J-slot. In such a device, a J- 
shaped recess 30 , formed on the outer surface of the 
orienting assembly 24 engages a locating lug 32 projecting 
from the inner wall of the body 18 at a predetermined 
10 position. The orienting assembly 24 comprises a locating 
device 33, more commonly known as a muleshoe,at its lower 
end to guide the locating lug 32 towards the first J-slot. 
In the illustrated embodiment there are three J-shaped 
recesses 3 0 , one corresponding to each outlet. 

15 

When it is desired to drill a drain through a given 
outlet 20, the orienting assembly 2 4 is lowered into 
position by conventional means, for example on a drill pipe, 
where a preselected J-slot engages the lug 32. For example, 

20 when it is wished to drill a drain through the lowest outlet 
20, the orienting assembly is located in the position shown 
in Figure 2. Thus a descending drill string and bit will be 
deviated by the whipstock 28 into the outlet 20 and drill a 
drain 3 4 along a deviated path shown in Figure 3. 

25 It should be noted that the diameter of the drain 34 

is relatively large compared to the internal diameter of the 
body 18, and is significantly larger than was the case with 
previously proposed apparatus. 

Once drilled, the drain 34 is completed and cased 

3 0 with a liner 36 which is attached to the outlet 20 by a 
liner hanger 37 of conventional construction which thus 
establishes sealed communication between the cased drain 34 
and the body 18. The liner 3 6 does not project into the 
interior of the body 18. Thus, the interior of the body 

35 remains clear for subsequent operations. The orienting 
assembly 24 is re-positioned after the drain has been 
completed and cased, in order to ■ align the whipstock 
adjacent the next outlet to be drilled through. The re- 
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positioning or actuation of the orienting assembly 24 
relative to the body 18 is accomplished by vertical 
displacement of the orienting assembly by conventional means 
such as drill pipe, coiled tubing or wireline. Such means 
are attached to the top of the orienting assembly 24 by a 
releasable connecting tool (not shown), m an alternative 
embodiment, the re-positioning or actuation of the whipstock 
may be carried out by a hydraulic ram located within the 
orienting assembly and actuated by a control line. 

After the desired number of drain wells have been 
drilled and completed, the orienting assembly 24 may be 
actuated to position the whipstock 28 adjacent the drain 
wells previously drilled in order to remove previously 
installed plugs and thereby prepare the drain wells for 
production. The orienting assembly 24 may include seals 
arranged around the outside diameter of the body 26 in order 
to isolate the drain wells one from another during the 
actuation of the orienting assembly. In the embodiment of 
Figure 3, the orienting assembly is arranged at the lower 
end of a drill string (not shown) which extends up to the 
surface. When the orienting assembly is in its illustrated 
lowest position, an intermediate, tubular element is located 
between the orienting assembly and the drill string so as to 
extend past the three outlets. The tubular element is formed 
with longitudinal slots thereby allowing all the drain wells 
to produce into the master well. 

It should be noted that in the embodiment of Figure 
3, it is possible to remove the orienting assembly 24 from 
the body 18. Thus, it is possible to introduce production 
equipment into the master well after the drain wells have 
been drilled. Furthermore, it is possible, with this 
embodiment, to use the orienting assembly at any time to 
enable a drill string to re- enter any drain well. 

Figures 4 and 5 show details of the construction of 
an outlet 20 and the way in which it is mounted in the body 
18 of the multiple drain drilling and production apparatus 
of the invention, Figures 4a and 5a "showing the outlet in 
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its closed position, and Figures 4b and 5b showing it in its 

open position. 

In Figure 4a there is shown, in section, the body 18 
on which an outlet 20 is pivotably mounted by means of a 
hinge 38 at a point adjacent an opening 40 in the wall of 
the body. The outlet 20 comprises a generally tubular part 
42 mounted on a support 44 whose shape and size correspond 
closely to those of the opening 40. The support is formed 
with an aperture corresponding to the intersection of cthe 
tubular part 42 and the support 44 so as to allow 
communication between the outlet and the interior of the 
body 18. A peripheral seal 4 6 is located in a recess formed 
around the edge of the support 44 and is formed of suitable 
material such as nitrile rubber or metal. 

An outer casing 48 having a generally semi-circular 
cross section is mounted on the outer wall of the body 18 
around the opening 40 and is itself formed with an opening 
50 which is adapted to receive the outlet 20 when it moves 
into its open position. A closure m te -iber 52 corresponding to 
the shape and size of the opening 50 is attached to the 
outer surface of the tubular part 42. The outer casing 4 8 
extends beyond the periphery of the opening 40. This is more 
clearly shown in Figures 5a and 5b. 

Once the apparatus is in position within the well, 
the actuator 22 is lowered into the well until it engages 
the inner surface of the support. Further movement of the 
actuator 22 causes the outlet 20 to pivot from its position 
in Figure 4a into its open position shown in Figure 4b. In 
this open position, seal 46 comes into contact with the 
inner surface of the outer casing 48, so sealing the inside 
of the body 18 relative to the well. The actuator is then 
removed and the orienting assembly 24 is lowered into the 
well to locate the whipstock 28 in a position, adjacent the 
outlet 20, represented by dotted lines in Figure 4b. 

in some cases, such as where the apparatus is used 
in a deep horizontal well, the operation of the orienting 
assembly may be impeded by friction between it and the well. 
In such cases an alternative locating device for the 



whipstock is used which is illustrated in Figure 6. This 
apparatus has a shorter overall length than that described 
above. As shown in Figure 6, the orienting assembly 24 
comprises a whipstock 28 which is connected to a separate 
locating element 60, or muleshoe, by a spacer 62 of 
predetermined length. The locating element 60 is adapted to 
seat itself on the locating lug 32 when the assembly is 
lowered into the well by any conventional means. The length 
of the spacer determines the distance between the whipstock 
s28 and the locating lug 32, and thus by selecting the length 
of- the spacer 62 the whipstock can be located adjacent a 
chosen outlet. The descending drillbit will be deviated by 
the whipstock and drill a drain along a predetermined path. 
Subsequent drains can be drilled by selecting spacers of 
appropriate lengths and which locate the whipstock with an 
orientation corresponding precisely to that of the selected 
outlet. 

In the embodiment described with reference to 
Figures 4 and 5, the outlet 2 0 is pivotally mounted within 
the body 18, and the resulting assembly forms part of the 
casing string being lowered into the well. An alternative 
embodiment to the above comprises an ovr.let which is 
constructed separately from the body. After the casing has 
been lowered into the well and located in position, the 
outlet would be run inside the casing with an adapted 
running tool, until it reaches a position adjacent a 
desired, pre-machined opening. Such an opening would be 
completely closed by a closure member. The sealed junction 
between the outer casing and the closure member would be 
made of a fissile material such as an epoxy resin. A special 
opening tool would then be used to laterally translate the 
outlet through the pre-machined opening, thus breaking the 
fissile material and pushing the closure member outwards 
relative to the outer casing. 

In the: embodiment of Figure. 2, the bodv 26 was 
located- and aligned in the body is by means of , a 
conventional orienting means known as' a J-slot. Figures 7 A , 
7B and 7C show elements of a second embodiment of orienting 



assembly which presents the advantage of leaving the casing 
bore free of any internal restriction over its whole length, 
as the locating lug is no longer required. The body 18 is 
formed, at a predetermined point below the desired opening 
40, with a location region 70 comprising a number of 
recesses 72 set in the inner wall of the body 18. The 
particular disposition of the recesses 72 is associated with 
a given location region 70. At a predetermined point in the 
body below the location region 70 is formed a muleshoe 74. 
Figure 7B shows a locating assembly 76 adapted to be 
received and located in the location region 70. The locating 
assembly 76 comprises a plurality of identical keys 78, 
arranged about a sleeve 79 which is slideably mounted on the 
outer surface of a central, cylindrical body 80, the keys 
being urged radially outwards into their illustrated 
position by springs 82. In use, the locating assembly 76 is 
lowered down, within the body 18 until it reache? the 
position illustrated in Figure 7C in which the keys 78 
engage the corresponding recesses 72 formed on the inner 
surface of the body 18. It should be noted that, since the 
keys 73 will only engage recesses 72 having the 
corresponding shape, the locating assembly can be lowered 
down the well, past location regions adapted to receive 
other locating assemblies, without the keys engaging the 
recesses and blocking the locating assembly in position. 
Thus, a given locating assembly will only seat itself in a 
predetermined, given location region in the body. 

Once the locating assembly 76 has been seated in the 
predetermined location region, further downward motion will 
cause the cylindrical body 80 to slide axially relative to 
the sleeve 79, against the force of spring 84, into a 
position where the lower end 86 of the cylindrical body 
extends beyond the end of the sleeve 79. In this position, a 
locating lug 88, which is normally held closed and protected 
by the sleeve against the force of springs 90, is free to 
extend radially outwardly from the lower end 86 beyond the 
sleeve 79. From this position, further downward movement of 
the cylindrical body 80 will cause the locating lug 88 to 
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engage a downwardly extending slot 92 in the mule shoe 74. 
Thus, the locating .assembly 76 can be positioned at a 
predetermined point, and with a predetermined orientation, in 
the body 18. Having correctly positioned the locating 
assembly 76, it is a simple matter to locate the outlet 20 
and the whipstock 28 at a desired position in the body, 
above the locating assembly. In order to prevent any 
possible movement of the assembly 76 and the whipstock 28 
once they have been positioned inside the body, it is 
envisaged to fit the mandrel of the locating assembly 76 
with a releasable anchoring device which would be located 
between the whipstock 28 and the locating assembly 76. such 
an anchoring assembly would comprise a compressible rubber 
element which would prevent formation cuttings from being 
15 deposited in the recesses 72 set in the inner wall of the 
body 18. 

In Figure 8, there is shown a second embodiment of 
an apparatus according to the invention which ensures that, 
whcr. the outlet 20 is in its open position, the interior of 
the body 18 remains completely sealed with respect to the 
well, and, furthermore, ensures that the structural 
integrity of the body remains satisfactory. 

In Figure 8 it will be noted that the edge 96 of the 
opening 40 is formed with an internal recess 98 extending, 
in the wall of region 94, in the direction of opening of the 
outlet 2 0, as shown by arrow 95. A support 100, whose shape 
and size correspond to those of the opening 40, is formed 
with projecting lugs 102 which extend along its edges. When 
the outlet 20 is opened, and the support 100 moves to fill 
the opening 40, the projecting lugs 102 mate with the 
corresponding recesses 98. This interengagement between the 
support 100 and the wall of body 18 serves to strengthen the 
apparatus and make it more resistant to bursting. 
Furthermore, the edge 96 of the opening 4 0 extends at a 
slight angle, preferably 5', to the direction of opening 
shown by arrow 95. The - edge of support 100 is formed at a 
corresponding angle. This choice "of angle assists in 
centering the support 100 in the opening 40. Instead of 
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arranging the seal 46 along the outer surface of the support 
100 as was the case, in the embodiment of Figures 5a and 5b, 
the' seal 46 extends along the edges 104 of the support 100. 
This has the advantage of protecting the seal from 
5 mechanical damage when the outlet is in its closed position, 
in addition, a spring mounted latch 106 is mounted along 
each side of the opening 40 in the wall of region 94 to 
ensure that the outlet 20 remains in its open position shown 
in Figure 8b. A set of latches 106a could alternatively be 
10 mounted on the outer edge of the support 100. 

in the embodiments of Figures 1 to 5, the outlets 20 
were moved from their closed position to their open position 
by a tubular actuator 2 2 lowered down within the body from 
the surface. This actuator had an external diameter closely 
similar to the internal diameter of the body in order to 
ensure the complete displacement of the outlet into its open 
position. This necessarily close fit of the actuator in the 
body could result in the actuator becoming jammed during its 
descent into position. In order to overcome this problem, an 
alternative type of actuator can be used in which an 
inflatable packer of conventional design is arranged at the 
lower end of the drillstring having a considerably lesser 
diameter than that of the tubular actuator 22. Once the 
packer has been lowered into position, adjacent the outlet 
20 to be opened, fluid pressure is applied to the interior 
of the packer, from the surface, by way of the drillstring. 
This pressure causes the packer to inflate, whereby its 
diameter considerably increases, pushing on the support 
44; 100 and opening the outlet. The packer can then be 
deflated, allowing it to be brought back up to the ^ face ' 

in the case where horizontal, or steeply inclined 
wells, traverse a layer of reservoir rock, it is desirable 
to drill several drains, each of which extend generally 
horizontally within the layer in order to produce a maximum 
quantity of oil from the reservoir. With the I™-* 
described embodiments of the invention, it is not alwaxs 
possible to align the outlet into ' the desired direction 
simply by orienting the casing into a predetermined angular 
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position at the surface tv, -; *- ---10 

e * Thls Problem arises due to friction 
between the casing and the w»n 

* «..u tne wall of the well. Thus, it is 

desirable to provide a wav t n a n„„ ~ ~" 

, . a way to allow the apparatus and, in 

particular, a given outlet to v,„ -\ ■ 

angular position. " ™ * P"""™*"" 

Acoording to a furth . r aspect „ f the inye 
body ls, containing at Last one outlet 20, »y forB ^ 
separate sub-assembly. This sub-assembly is bunted on the 
lower end of the easing 14 hy means of a swivel joint i.e a 
cint which allows the sub-assembly to rotate, about it 
longitudinal axis, relative to the casing. The sub-assembly 
sn fltted ,: ith W inter " al lo ««ng device, for example that 
shown rn the embodiment of Figure ,, which allows a locating 
member, arranged at the end , j.„, . . 9 

„-..,. „. . ena of a drillstring lowered down 

wxthrn the casing, to fixedly engage the sub-ass embly. Thus 
once the end of the drillstring has interengaged the lZ'- 
assembiy. rotation of uht upper end of the drillstring at 1 
surface will cause the .ub-.ss.mbXy to rotate „ lst J J £ 
casing and to its surroundings. Using conventional 
20 measuremant-while-drilling t.chnigues, which incorporate 
inertial and .agnatic measuring devices, it is possible to 
determine the precise angular position of the sub-assembly 
and thus correctly move it into its desir.d. predetermined 
25 w!l , ty C ° ntrOUed r0t " i0n «* ^"istring. A device 

£cWno off T ' t00l '" hich *■ — ^r mechanical 
bacxmg-off appncatrons, may advantageously be incorporated 
between the driU.tring and the sub-assembly. This devL. 
includes a planetary gearing system which, for example, 
30 It Z r0t " i0nS ° £ ^ ****** into one rotation 

In r SUb T Senbly ' SU ° h " Sy " e " • llo » «~»t« Precision 
in the angular orientation of an outlet by rotation of the 
drillstring • 

According to a still further aspect of the 
invention, an alternate means of causing the sub-assembly to 
rotate relative to the casing fflay be provided . This 
embodiment requires the reaming out of an enlarged volume 12 
along _ a greater axial length than in previous embodiments. 
In this embodiment, the external surface of the sub-assembly 
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is formed with one or more outwardly projecting helical 
blades or rails which extend, in the manner of an Archimedes 
screw, longitudinally along the sub-assembly. When the sub- 
assembly has been lowered into position, the edge of the 
blades come into contact with the wall of the well. Further 
axial displacement of the casing and the sub-assembly m 
either direction will be accompanied by a corresponding 
rotation of the sub-assembly which is brought about by the 
interengagement of the helical blades and the wall of the 
well. The precise angular position of the sub-assembly can 
be determined using conventional means as previously 
described. 

When the assembly is lowered into the well there is 
a risk that the fluid pressure within the casing might 
inadvertently open the outlet. Thus, the outlet could 
advantageously be fitted with a locking means such as a 
shear pin 108 to hold it in it* closed position. The 
actuator for the outlet would therefore further comprise 
means to release the locking means ones the actuator is in 
its lowered position. Furthermore it is envisaged that the 
outlet 20 and its closure member 52 be formed from a single 
piece. This would further strengthen tha assembly and make 
it more resistant to collapse. A seal 107 could also be 
incorporated between the closure member 52 and the edge 96 

of the opening 40. 

In order to give greater flexibility to the 
apparatus in accordance with the invention, it may 
advantageously be constructed from individual units, each 
containing a single outlet. Each individual unit would be 
connected to an adjacent unit by a sub-assembly. Thus, a 
composite body 18 could be assembled, for example on the 
drilling site, so as to comprise a desired number of outlets 
having a given axial separation and angular orientation. 

It is envisaged that the apparatus of the present 
invention may be used with existing wells, that is wells 
already fitted with a conventional casing. In such a case 
the existing well's casing is section milled at the desired 
deoth and undereamed to the appropriate diameter over the 
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appropriate le^th. The body 16 of the apparatus is mounted 
on a short section of casing, having a diameter less than 
the eternal diameter of the existing casing, which is bun, 
into the existing well at the appropriate depth. An 
orienting assembly having a whipstock mounted on a 
cylindrical spacer is then lowered into the well by 
convents means. The use of the apparatus in existing 
wells gives the advantage that 4 + 

B^^„^- • lt: allws increased 

prots:: in wens that - i9ht — » - — * - 

_ '> It is further envisaged that the present apparatus 
be used With drill strings o, reduced diameter, that is less 
than l 2 cm, the dimensions of the apparatus being reduced 
accordingly. 
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CIATMS 

Multiple drain drilling and production apparatus (16) 
comprising a generally cylindrical body (18) adapted to 
be located within a well, orienting means (24,28) 
adapted to be received in the body (18) to deviate a 
drill string received within the body, at a 
predetermined depth, from a path coaxial with the body 
to a path at a predetermined angle to the axis of the 
body, characterised in that the apparatus comprises at 
least one outlet means (20) comprising a generally 
tubular element (42) located within the body and opening 
thereinto, and displaceable, from a first position 
generally coaxial with the body, into a second position 
at a predetermined angle thereto, by an actuator (22) 
received within the body, the orienting means (24,28) 
being located adjacent the outlet means (20) . 

■ Apparatus according to claim 1 characterised in that the 
body (18) is formed with an opening (40) for each outlet 
means, the apparatus further comprising seal means (46) 
arranged around the opening between each outlet means 
(20) and the body (18) 

Apparatus according to claim 2 characterised in that the 
body (18) comprises an outer casing (48) mounted around 
the opening (40), each outlet means (20) being formed 
with a support (44) adapted to close the opening (4 0) 
when the outlet means is in its second position, the 
seal means (46) being located on the support (44). 

Apparatus according to any one of claims 1 to 3 
characterised in that the orienting means (24) comprises 
a whipstock (28), and a body (26,60) which is adap-ed to 
engage a locating lug (32) arranged within the body (18) 
so as to locate the whipstock at a predetermined 
position within the body (18) . 



tr+t—rr-rl rr-f- CUCCT lOt 1 1 C T C\ 



PCT/GB96/00233 

16 



Apparatus according to any proceeding claim 
characterised in that it comprises three outlet means 
(20) each arranged with a predetermined orientation 
relative to the body (18) . 

Apparatus according to any preceeding claim 
characterised in that the actuator (22) comprises a tube 
(22) received within the body (i 8 ) . 

Apparatus according to any one of claims i to 5 
characterised in that the actuator (22) comprises an 
inflatable packer received within the body 
Apparatus according to claim 3 characterised in that the 
body comprises a closure member (52) for the opening 
(40, when the tubular element (42) is in its first 
position. 

Apparatus according to claim 8 characterised in that it 
further comprises a seal between the outer casing (48) 
and the closure member (52) . 

Apparatus according to claim 9 characterised in that the 
seal ic made from fissile material. 

Apparatus according to any preceeding claim 
characterised in that the tubular element (42) is 
retained in its second position by a spring mounted 
latch (106). 

Apparatus according to any preceeding clai!n 
characterised i„ that it comprises a sub-assembly 
adapted to be rotatably mounted on an end of a casing 
located within the well. 
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